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ABILITY of deaf children 
IH GROUPING ACCENTUATION AND PHRASING 
OF MOVEMENTS OF THE INDIVIDUAL SPEECH 
ORGANS VERSUS SYLLABLES 
By Ciwa Griffiths 
I. IHTRODUCTION 
Teaching speeeh to the deaf has a long history. 
But the problem of teaching deaf children to speak 
Intelligibly has not been fully solved. 
The aoouraoy of the reproduction of the Individual 
sounds, or elements, has been the orlterla by whloh 
teachers have been guided. Yet Bell (1) who was him¬ 
self an ardent advooate of this *accuracy“ came to the 
conclusion that “Ordinary people who know nothing of 
* 
phonetics or elooution have difficulty in understand¬ 
ing slow speech composed of perfect elementary sounds, 
while they have no difficulty In comprehending an Im¬ 
perfect gabble if only the accent and rhythm are natur¬ 
al.* 
With “aocuraoy* as a criteria, the deaf child is 
taught, for Instance, the consonants b and * as “bu“ 
and “ssssss*, and the vowels a and ee as “aaaaaa" and 
“eeeeee“. Thus each sound is taught as a separate ele¬ 
ment. When these sounds are later oomblned to make 
syllables and words, the Individual sounds retain their 
original quantity and quality making speeeh slow and 
-2- 
soraewhat dl.tortrt. Such . wort a. -baby-, for in,tano#| 
baoonas «ba-»beaeeee". At tha and of a wort, b baooaaa 
"bu* as in "rubu" for "rub*. 
Deaf children, as a rule, do not read 11/ lsarn the 
noraal rhythms of English speech. The lack of Intelli¬ 
gibility in the speeoh of the deaf child is due, in 
part, to a lack of syllable grouping, accentuation, 
and phrasing. Deaf children have not laoked "rhythmic 
training" in their education. They have been taught 
to accentuate and group dance steps, to olap their 
hands in accented and unaccented movements, and to 
beat time to music. In other words, it is possible to 
teach deaf children the muscular coordinations involved 
In the production of grouped, accented, and unaccented 
movements with some of the bodily members. Many schools 
for the deaf include "rhythm work" in their curricula 
with the assumption that such bodily movements carry 
over into speeoh and produce grouping, aooentuatlon, 
and phrasing there. The validity of this assumption 
is somewhat questionable, however, since Hudgins and 
Numbers (6) in a recent unpublished study of the in¬ 
telligibility of speech of 192 deaf subjects found 
that only of 1150 sentences spoken by 115 profound¬ 
ly deaf pupils were spoken rhythmically correct. 
The problem of this paper is to determine whether 
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or not there are causes which might explain why deaf 
children find It wore difficult to perfom coordina¬ 
tions Involved In the grouping of speeoh movementa 
than when using other bodily movements. This study of 
the motor abilities of deaf children, as utilised In 
grouping, accentuating, and phrasing of movements with 
different bodily members Including the speeoh organs, 
has been devised and carried out with a diagnostic pur¬ 
pose. If there are basic or structural oauses involved, 
these should be discovered. If there are none, then 
why is it that the speeoh of deaf children is charac¬ 
terised by an absenoe of the normal English forms of 
grouping, accentuation, and phrasing in their speeoh? 
II. REVIEW OP LITERATURE 
Squire, I900, (11) found that no real hearing ohll- 
dren, when required to read six llnee of a syllable 
repeated six times per line, grouped those syllables 
Into feet or unit-groups of accented and unaooented 
syllables. The smaller children were inclined to group 
the* into trochee ( 1 - ) and spondee ( l I ) feet. 
The older children grouped thorn into feet of three 
syllables with the accent on either the first (daotyl, 
l - - ) or the last (anapaest, - - 1 ) syllable. Squire 
also stated a definite correlation existed between the 
breathing movements and the groupings by eaoh individ¬ 
ual child. 
Stetson, 1928# (12) stated that shifting the ac¬ 
cent of words changes the vowels profoundly. The speed 
of syllable utterance changes the quality of the vowel 
with the change In accent. Movements of speech are 
shaped by rapid utterance; all phonetic coordinations 
shape themselves by and for maximum speed of utterance. 
Rhythm and accent make the phrase comprehensible; speed 
of utterance dominates this necessary rhythm and accent. 
Stetson further states that word accents are retained 
In the rhythmic grouping of phrases, and differences 
In the length of the syllables which constitute the 
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rhythra of speooh aw. tb. most fundamental oharaot.r- 
lstios of the pronunciation of a language. 
Griffith, 1929. (5) studying "Time Pattern* in 
Proae" found that pause* were of three kindsj (1) 
those made for the ourpose of distinct articulation 
and not felt as a pause by the reader or heard as a 
r>auge ty-r the listener and those so felt and heard; (2) 
breath pauses during which the speaker is taking a 
breath; and (3) rest pauses during which vocal organs 
are at rest or falling into position of rest. The 
author defined sound unite as those phonetic groups 
set off by pauses in the flow of speech. The sound 
unit, she further stated, is what establishes the phrase 
rhythm of a passage. Groupings within the sound unit 
are caused by pitch, stress, and tone color. The author 
also found that when progression within the sentence is 
from more rapid rate of utterance to slower, the final 
sound unit is usually a short one. 
Hudgins, 193^y (7) compared the speech coordina¬ 
tions of 62 deaf and 25 normal subjects. He found that 
deaf speakers had slow and labored speech, that they 
prolonged vowels with a consequent distortion of these 
sounds, and that they had abnom&lltles of rhythm. He 
found further that there is a high correlation between 
the degree of hearing loss and the degree of speeoh 
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abnormality. Those subjects having the least hearing 
lots more nearly approximated the speeoh patterns of 
the normal. Those who were oongenitally deaf aoqulred 
a certain type of abnormal epeeoh coordination; those 
vho acquired speeoh coordinations before the onset of 
deafness retained their normal coordinations even though 
they could no longer hear. 
Hudgins and Numbers <g) In a recent, unpublished 
study of the speeoh of 19? deaf children classified 
three types of rhythm: sentences spoken with normal 
rhythm, those spoken with abnormal rhythm, and those 
spoken with a total absence of rhythm. These authors 
summarized their data with the statement that sentences 
spoken with correct rhythm by deaf pupils have an al¬ 
most 2 to 1 advantage of being understood over those 
spoken with Incorrect rhythm. The importance of speeoh 
rhythm for speech Intelligibility, according to these 
authors. Is Indicated by the correlation of .56 between 
the two variables. 
Blackburn, 1931,(3) studied the maximum rate of 
repeated movements of the dlaphragu, tongue, jaw, and 
lips of thirteen normal speakers. Cross, 1936, (**) 
compared the voluntary movements of the hand, lips, 
jaws, tongue, and diaphragm of normal right handed 
speakers. Their findings mere as follows: 
7- 
Blaokbum Croce 
Movements per seoond 
Hand 6.OS5 
6.07 
5.17 
5.44 
5.13 
Lips 
Tongue 
Jaws 
Diaphragm 
3.12 to 5.03 
2.61 to 7.31 
3.01 to 4.93 
2.88 to 5.64 
Rudgine and Stetson, 1937, (9) studied the max¬ 
imum rates of several articulatory organs of nine sub¬ 
jects and found that the tip of the tongue had the 
fastest rate (7-2 to 9.6 per second) with the other 
articulatory organs in this order* Jaw, back of 
tongue, velum, and lips (5.7 to 7.7 P«r second). The 
total averages taken from the rates of the three un¬ 
accented syllables in a group of four in which the 
fourth syllable was accented, appear in the following 
table. 
Movements per second 
Jaws 
Velum 
Lip 8 
Tongue 
Back of tongue 
6.7 
8.2 
7.1 
7.3 
6.7 
The higher ratee of Hudgins and stetson for the 
artloulatory organs as oonparsd to those of Blackburn 
and Cross nay be explained by the fact that Hudgins' 
and atntnon'a rates were obtained by having the subjeots 
uRe syllables containing consonants whloh Involved the 
noveoents of the organ being tested rather than having 
than make Mvoluntary* movements. 
Jenkins, 19^1| (10) ngds a study of ths m*ti«m« 
rata of repeated Jaw movements with subjaota ranging 
In age from seven yaars to maturity. Ha found that 
tha rate of tha movements of the Jaw Increased from 
the age of seven (3*67 ^0P ra*l®*) to seventeen (5.60 
for males). Above that age there Is little or no 
change in rata up to twenty years. 
Voelker, 193^* (^3) made a study of the compara¬ 
tive rate of utterance of deaf and normal speakers and 
found that the deaf subjeots tended to apeak almost 
I50 per oent slower than normal hearing people. More 
than 23 per oent of the deaf subjeots spoke SO or more 
words per minute. Over 15 per oent of the deaf sub¬ 
jeots spoke 90 or more words par minute. Tha author 
oonoludae that S.2 par cent of tha deaf group who used 
more than 100 words par minute might wall ba considered 
normal without a doubt In regard to speech rata. 
-9- 
III. EXPERIMENTAL METHODS 
The experiment was arranged In three teat*. In 
s.est I the subjects utilised the movements of the hand, 
tongue, Jew, and hrenthing muscles in the production 
of unit-groups of one ( A ), two ( A - ) ( . i )t and 
three ( A-) ( - - A) beats. Te«t II substituted 
syllables tu, tus, a tu. and stru for these movements. 
The grouping of Test I and II were paced by a light 
stimulus which recurred at 1 second intervals. Test 
III utilized the movements of the hand, tongue. Jaw, 
and breathing musoles to exeoute the rhythm of the 
A - X . . 1 w X 
phrase "The stars are bright in the shy at night"; 
the substitution of syllables tu, tus. stu. and stru 
in the same rhythmic phrase followed; and finally 
meaningful words were substituted in the phrase pat¬ 
tern. The light stimulus was not used for the phrase. 
A. Methods and Procedure 
The complete procedure too* about- an hour for eaoh 
subject with short rest periods to prevent fatigue. 
The subjects sat In front of the recurring light stim¬ 
ulus and performed the required teste. They were in¬ 
structed to group the movements or the syllables with 
the recurring light stimuli. The tashs were demonstrated, 
-10- 
“Jid each subject was allowed to practloe until the ex¬ 
perimenter was eure the task was understood. 
^est I consisted of prescribed groupings of move¬ 
ments of the hand, the Jaw, the tongue, and the breath¬ 
ing muscle*. The following procedure was followed in 
the case of each of theee muscle groups. The subjeote 
tapped with the preferred hand. The visual pattern 
for eaoh prescribed group in terms of symbols was pre¬ 
sented to the subjects, and eaoh wae given an opportun¬ 
ity to praotloe. The visual pattern was sometimes 
supplemented by tactile stimuli In order to make sure 
the presorlbed group was understood. The rhythmic 
groups were presented In the following order? one 
beat per second ( l ); two beats per second, troohee 
( 1 - ) and lamb ( - l ) • i;hree beats per seoond, dactyl 
( i - - ) and anapaest (-l ). The subjects were 
Instructed to execute the prescribed groups during 
the 1 seoond Intervals between light stimuli. Two 
to four lines were recorded for eaoh Individual unit- 
group. fiaoh line contained 10 to 15 unit-groups. A 
sample of 25 to 50 repetitions of each individual 
uelt-group were thus recorded for eaoh subject. 
Test II consisted of the same rhythm patterns with 
the syllables tu, tus, stu. and stru substituted for 
the tapping movements. The series using the syllable 
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tu was followed by series using tus, jrtu, and stru. 
Test III employed the series of movements of Test 
I and the syllables of Test II In a prescribed phrase. 
The rhythm of the phrase "The stars are bright In the 
sky at night* was presented to the subjects without 
the words and tapped out by morements of hand, tongue. 
Jaw, and breathing muscles; the syllables of Test II 
were repeated to this rhythmlo phrase; finally, the 
meaningful words, *The stars are bright In the sky at 
night*, were used In the phrase, and eaoh eubjeot was 
required to repeat it from fire to ten times. 
B. Apparatus 
The pneumatic method of recording utilizing a 
motor-drIren, variable-speed kymograph carrying a 
record 26 by 6 Inches was used. The speed of the rec¬ 
ord was 4 to 6 cos. per seoond. 
A light stimulus was provided by means of a Tele- 
ohron motor with a frequency of 1 revolution per seoond 
whloh rotated a small mirror attached to Its shaft. A 
light beam reflected from the rotating mirror passed 
downward aorosa a ground glass screen 10 oms. In di¬ 
ameter. The moving light stimulus was visible for .12 
seoonds. The screen formed the front panel of a box 
containing the motor and lighting equipment. Copper 
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8triP* *ttaoh*d to the revolving axle of the motor 
conrleted an electric circuit and recorded the inci¬ 
dence of the light stimulus ae It appeared at the top 
of the screen. Thus a reoord of the light stimuli 
was obtained simultaneously with the responses of the 
subjects. 
Hand movements were recorded by a pneumatic de¬ 
vice constructed by means of a soft rubber sponge 
covered with a rubber sack and connected by rubber 
tube to the kymograph recorder. Tapping of the hand 
on this device displaced a puff of air which in turn 
activated the stylus of the recorder. A kymogram of 
the hand movements consisted of a time line in .1 
second intervals, the light stimulus In 1 second in¬ 
tervals, and the reoord of contacts of the hand as it 
tapped out the presorlbed unit-groups. 
Tongue movements were recorded by means of a light 
rubber capsule 2 ems. in diameter connected to the ky¬ 
mograph recorder by means of a rubber tubs. The subject 
held the capsule against the aveolar ridge tapping it 
with the tip of his tongue. A kymogram of the tongue 
movements oonsleted of a time line in .1 second inter¬ 
vals, the light stimulus reoord in 1 second Intervals, 
and the tracing of the tongue contacts with the capsule. 
Jaw movements ware recorded by means of a spiral 
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opring covered with thin rubber which formed a loop be- 
m;ath the chin and was attached at either end to the 
templee of tortoise shell eye glass frames. The eye 
,;i:ts3 frames were in turn fastened securely behind the 
subjeot's head by means of & rubber band. A kymogram 
of the Jaw movements eonsisted of a time line of .1 
second intervals, the light stimulus recorded at 1 
30oand Intervals, and the tracing of Jaw movements in 
terms of air pressure within the recorder. 
Two tracings of movements of the breathing muscles 
were recorded simultaneously. The puff of breath pro¬ 
duced by the muscles was recorded by means of a mask 
fitted over the subject's mouth. A second tracing wae 
made by a pneumagraph encircling the subject at the 
upper abdominal level. A kymogram of the movements of 
the breathing mu sole a consisted of the time line in .1 
second intervals, the light stimulus in 1 seoond inter¬ 
vals, a tracing of the puffs of breath, and a traoing 
of the pressure changes within the pneumagraph. 
The syllable groupings were recorded with a com¬ 
bination of some of the previously described apparatus. 
Tracings of the jaw recorder, the pneumagraph, and the 
face mask were all used at one time. A kymogram for 
the syllables consisted of the time line In .1 seoond 
Intervale, the light stimuli, the Jaw movements and 
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tithing movements as well as ths traolnga of 
th© consonants and ths vowels of the syllables. 
0. Subjects 
The subjeots were eighteen deaf children, pupils 
of The Clarke School for the Deaf in Northampton, Mass¬ 
achusetts. They ranged in age from seven to nineteen 
years. Fourteen were boys, and four were girls. Five 
of the children were classified in Group B. partially 
deaf with auditory scores ranging from 226-425 out of 
a possible BOO. (See Guilder and Hopkins, 1936, (6) .) 
The remaining thirteen were classified as Group C, 
profoundly deaf, with auditory scores ranging from 
0-225 out of a possible score of BOO. The sixteen 
subjects were divided into the following two year age 
groups: B-9 years, three subjeots; 10-11 years, five 
subjeots; 12-13 years, four subjeots; 14-15 years, four 
subjeots; and IB and over, two subjects. 
D. Analysis of Data 
The duration of each correctly accented group 
was measured. Measurements could be made with accur¬ 
acy up to a limit of .05 seconds. Average durations 
and measures of variability of individual unit-groups 
and phrases were obtained for the combined group of 
-15- 
subjects. Averages were also obtained for the 30 
ate age groups. Finally, averages for Individual 
subjects were calculated. 
IV. RESULTS 
The re suite will be presented In terms of average 
durations of the individual unit-groups. The data will 
be presented in the following order! Comparisons of 
the average durations of the individual unit-groups 
performed by the several bodily members; the average 
duration of the syllable tu will be compared with 
these; the average durations of the syllable groups 
composed of tu, Ms. stu. and stru will be presented; 
the average durations of the phrase movements will be 
presented and compared; and finally, data of the sep¬ 
arate age groups and individual subjects in all three 
tests will be presented and compared. 
A. Results of Test I, 
Table I shows average durations of the entire 
group of subjects for the unit-groups performed by 
the hand, tongue, jaw, and breathing muscles. The 
averages for the durations of the syllable tu are in¬ 
cluded for purposes of comparison. 
Subjects of all ages were able to perform the 
prescribed tasks of grouping movements with the hand, 
tongue. Jaw, and breathing muscles in groups of 2 and 
3 beats within 1 second intervals. The averages for 
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^ i f*rtire group of subjects ranged as follows: hand 
tapping, M (trochee) to .73 seconds (anapaest); tongue 
tapping, .57 (trochee) to .7* seconds, (anapaest); jaw 
tapping, .69 (iamb) to .89 seconds (dactyl); breathing 
muscles, .70 (lamb) to .83 seconds (daotyl). 
The data in Table I shows further the relative 
facility of the several bodily members In executing 
the prescribed groupings. The average durations of 
the unit-groups performed by hand are the shortest; 
the tongue movements are next in order; and the Jaw 
and breathing movements, which are practically identi¬ 
cal in length, require the greater time. The differ¬ 
ences between the average durations of the unit-groups 
performed by the hand and tongue, and the tongue and Jaw 
are statistically significant. 
The hand le apparently more adept at the task of 
producing a series of movements which are grouped ac¬ 
cording to a prescribed rhythmic pattern and paced by 
recurring stimuli at regular intervals. It is of in¬ 
terest to note, however, that the speech organs, acting 
separately, are llkevlee perfectly able to perform sim¬ 
ilar tasks and to keep "in step" with the light stimuli. 
Thus it appears clearly demonstrated by this portion of 
Test I that the deaf subjects are capable of producing 
rhyttalo patterns with the movements of the individual 
-ieu 
apoeoh organs. 
lien the Individual speech organs are oalled upon 
to act In unison in the production of similar rfaythaio 
patterns substituting slaple syllables for the previous 
abstraot movements, however, the task appears store dif¬ 
ficult. 
me average durations for the unit—groups contain¬ 
ing the syllable tu, as contrasted with those containing 
the individual movements of the tongue. Jaw, and breath¬ 
ing musclea, show a distinct increase. The average du¬ 
rations for the two-syllable groups, trochee and lamb, 
containing the syllable tu,, are .$5 and .83 seconds 
respectively (Table I), when a third syllable is added 
to the group forming dactyls or anapaests, the average 
durations are .95 and .97 aeoonds respectively. An 
average duration greater than .90- .94 seconds is an 
indication that the subjects are not abls to manage 
the grouping within the allotted 1 second intervale. 
The pauses between groups occupy not less than .07 
seconds, and pauses for breath require more time. 
As noted above, however, these same pupils are 
- 
able to group simple “tapping11 movements of the in- 
. \ •- 
dividual speech organs within the allotted 1 second 
intervals. The “tapping" movement of the tongue used 
in this test ie almost identical with the movement 
-19- 
requlred of the tongue In the articulation of t and 
the rowel In the neutral u. The Jaw movements and 
the action of the breathing musoles are likewise Iden¬ 
tical. It Is apparent, therefore, that the mere sub¬ 
stitution of the syllable tu for the tapping norements 
of the tongue. Jaw, and breathing musoles does not 
neoessarily Impose an Impossible task from the point 
of Tlew of the IndiTidual organs. This substitution 
does, however, complicate the task from the point of 
view of motor coordination. Further evidenoe of the 
faot is found in the oombined average of the durations 
of the unit-groups executed by the tongue. Jaw, and 
breathing musoles. This combined average ranges from 
•67 (trochee, iamb) to .82 seconds (daotyl). Similar 
averages for the syllable tu range from .S3 (lamb) to 
• 97 seconds (anapaest). (See Table I.) 
To summarise Test I: The data show that the hand 
executed the prescribed unit-group movements within 
the 1 second intervals with the greatest facility. 
Separately, the tongue, the Jaw, and the breathing 
musoles executed the same prescribed tasks well within 
the 1 second interval. The substitution of the syllable 
tu for these same prescribed tasks, however, shows an 
increased duration out of all proportion to the task 
imposed. Finally, the oombined average of the durations 
20- 
of tho unit-group, ax»outed by th. tonguo, j.w, and 
broathing nuaole. show that tho longo.t unit-group 
duration (daotyl, .82 .aoond.) 1. slightly Mortar 
than tha shortest unit-group duration (lanb, .83 
seconds) for tho syllable til. 
B. ftMolts of Test IT 
The substitution of the simple syllable tu for 
the prescribed movements executed by the tongue. Jaw, 
and breathing muscles meant that these individual 
speech organs were now being combined as a functional 
unit in the production of speech. The data presented 
in Test I shoved that the syllable tu slowed down the 
prooess of grouping to a considerable degree. In order 
to study further the effect of grouping syllable! in¬ 
stead of siaple movements of the speech organs, Tsst II 
was devised. Only syllables containing consonants using 
the tip of the tongue in their articulation were used, 
and the same neutral vowel u was kept in each of the 
syllables. The syllables were chosen in what was ap¬ 
parently an order of increasing complexity by reason 
of the combination of consonants used. The syllables 
tu. tug, atu. and gtru were chosen, and each in turn 
were grouped in the four types of unit-groups. 
When the syllables tu, tug, stu. and stru were 
-?1- 
subatituted for the movements in unit-group a, trochee, 
inmb, dactyl, and anapaest, there was a decided increase 
in the group durations (Table II). Furthermore, as the 
complexity of the syllable is lnoreaaed by the addition 
of consonants, the durations are proportionately in¬ 
creased. 
The averages for the entire group of subjects 
ranged as follows! tu, .*3 (lamb) to .97 seoonds (ana¬ 
paest)} tug, .86 (iamb) to l.o4 seoonds (anapaest); 
.gtu, .89 (iamb) to 1*0*1- seoonds (anapaest); and stru. 
.86 (iamb) to 1.04 seconds (dactyl). The deaf sub¬ 
jects were able to group each of the syllables, there¬ 
fore, in the two-syllable unit groups (trochee and 
iamb) within the 1 second interval without much diffi¬ 
culty. They were not able, however, to manage within 
the 1 second intervals, the three-syllable unit-groups 
containing any of the syllables tus, stu. or stru. 
(Bee Table II.) The differences between the average 
durations of the unit-groups containing tu and tus, 
tu and stu. tu and stru are statistically significant. 
The average durations of groups containing tus, stu. 
and stru were net significantly different. 
To summarise Test II: The addition of consonants 
to the simple syllable tu caused a significant increase 
-22- 
ln the unit-group durations. 
0. Results of Teat III 
The data of Test III olosely parallel those of 
Test I and XX. Test III utilised the series of move¬ 
ments of Test I and the syllables of Test II in a 
larger rhythmic unity, the phrase. The phrase pattern 
used was^the nine syllable phrase “The stars are bright 
in the sky at night*. The subjects were first instructed 
to reproduce the indicated rhythm with the movements and 
syllables substituted for the words and without the re¬ 
curring light stimuli. In the analysis of the data, 
comparisons will be made between the combined average 
durations of the movements of the tongue. Jaw, and 
breathing musoles and the average durations containing 
the syllable tu. Next comparisons will be made between 
the average durations of the relatively simple syllable 
tu and the more complicated syllables tus. stu. and stru. 
Finally effects of the substitution of the meaningful 
words in the phrase will be shown. 
As in Test 1, the subjects were able to perform 
the prescribed rhythm of the phrase with the hand move¬ 
ments in a shorter time than with any of the articula¬ 
tory members. (See Table III.) The movements of the 
breathing musoles were next in order; the phrasing of 
-23- 
tiie aove^«nti of the tongue required more tins than 
that of the breathing muscles; phraalng of the Jaw 
movements required the longeet time of the entire 
group. The difference* are not large between the 
average durations of the phrasing movements of the 
hand, tongue. Jaw, and breathing nuaoles. The aver¬ 
ages range from 3.21 (hand) to 3.37 seoor.de (Jaw), a 
difference of .16 seconds. This difference, however, 
le statistically significant, while the difference be¬ 
tween the averages of the tongue and Jaw movements is 
not significant. The combined average duration of the 
phrase performed by the tongue. Jaw, and breathing 
muscles Is 3«33 seconds (Table III). Vhsn, however, 
the simple syllable tu is substituted for the separate 
movements of the speech organa, these articulatory 
members acting la unison to produce the syllable tu 
cause a significant Increase, .33 seconds, in the phrase 
duration. 
As noted previously in Test I, the addition of 
consonants to the simple syllable Ju causes a propor¬ 
tionate Increase in the duration of the phrase as the 
complexity of the syllable la increased (Table III). 
The average durations of the phrases containing the 
syllables range from 3.66, tu, to seconds, stru. 
The differences between the phrase durations containing 
— and JSi «»d rtu. Ju and gtru proved rt.tl.ti- 
°«Uy significant. But the phraa. durations containing 
*tu. and stru ware not found significantly differ- 
ent. 
the *«aningful words, "The gt&re are bright 
In the 3ky at nlg^t*, were substituted In the same 
phrase pattern, there is an additional increase in 
phrase durations. The average phrase duration contain¬ 
ing the Meaningful* words was 4.46 seconds, an increase 
of *8 and 1»13 eeoonds over that containing the sistple 
syllable tu and over that of the combined average, 
respectively (Table III). The Meaningful** words 
although they are all words familiar to the subjects 
add still further to the task of articulation since, 
in addition to the front linguals used in the nonsense 
syllables, the subjects must sake transitions from these 
to labial and back lingual consonants contained In the 
phrase. This probably accounts for the additional re¬ 
tardation observed in repeating the phrase. 
To sumaarlae Tost III; The hand performs the 
prescribed movements of the phrase with the soet fa- 
oillty. Again, the tongue, the Jaw, and the breathing 
muscles, functioning independently, performed the pre¬ 
scribed phrasing movements in much less tliae than when 
they were combined in the production of the syllable tu. 
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Kore complicated syllables retard the subjsete atUl 
further. The use of the meaningful words prolonga the 
phrase durations even more. 
D* Zb*!?*1* Of the Data According; to Am 
Th® age group data show a tendency for the unit- 
group durations to decrease In proportion to the age 
increase (Table IV). The durations of the two-syllable 
unit-groups do not show a a great a decrease between the 
age groups as those of the three—syllable unit—group. 
The subjects at all age levels were able to per¬ 
form the prescribed unit-groups within the 1 second 
Intervals with the hand, the Jaw, the tongue, and the 
breathing muscle a with the exception of the S-9 year 
group (breathing muscles, anapaest, l.(>4 seconds). 
(nee Table IV.) 
Further evidence of the ability of the deaf sub¬ 
jects to perform the taefcs with the Individual bodily 
members Is found In the combined averages of the unit- 
group durations (Table IV). Raoh age group has a com¬ 
bined average well within the 1 second intervals, and 
the averages decrease with age. The ranges for the 
combined averages are: trochee, .7? (&-9 years) to 
.63 seconds (14-15 years); iamb, .74 (g-9 years) to 
.60 seconds (l£ years); dactyl, .9? (S-9 years) to #72 
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seeonds (1°-13 years); and anapaest, .91 (6-9 years) 
to .7^ seconds (18 years). 
The substitution of the simple syllable tu for 
the movement a of the tongue. Jaw, and breathing ausoles 
increases the durations of the unit-group in eaoh age 
*,roup (.able IV). The 8-9 year group were not able 
to group the syllable in the 1 second intervals in 
the three-syllable unit-groups (dactyl, 1.07 seconds; 
anapaest, 1.06 seconds). The 10-11 year group could 
not group the syllable in the anapaest form (1.01 
seconds). The decreases from the youngest to the old¬ 
est age group in the unit-group durations containing 
the syllables were greater than those for the combined 
averages as previously noted. 
The addition of the consonants to the simple syl¬ 
lable tu made a greater increase in the unit-group 
durations for tus. stu, and atru in the 6-9 year group 
than for any other age group (Table V). 
The Test III data arranged according to age show 
that all phrase durations decrease uniformly from 
youngest to oldest age group (Table VI). It is par¬ 
ticularly intereating to note that the average phrase 
durations for the movements of the breathing muscles 
were closer to the average durations containing the 
syllable tu in each age group than for any similar 
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oonparlson of the unit-groups. In other words, when 
the deaf subject, were asked to Join several 0f the 
unit-groups Into a phrase or breath group, the pre¬ 
scribed task of grouping the movements of the breath¬ 
ing rausoles in a rhythmic phrase offered almost as 
great a task as the motor coordination necessary for 
the production of the syllable tu (Table VI). in 
Tabic VI, the combined average durations of the phras¬ 
ing aovements of the tongue. Jaw, and breathing muscles 
are less than those of the phrases containing the syl¬ 
lable tu. This is true for subjects of each age group 
with the exception of the 1*U15 year group. 
The average phrase durations containing the mean¬ 
ingful words increase more in the 10-11 and 12-13 
year groups than the others (Table VI). 
To summarise the age group data: The g-9 year 
age group required the longest time for both the unit- 
groups and the phrase. There was a tendency for the 
phrase durations to decrease at each successive age 
level. The combined average of the unit-groups and 
the phrases performed by the individual speech organs 
were shorter than those containing the simple syllable 
tu. The age group data showed performances of pre¬ 
scribed tasks were influenced slightly by age. 
E* ?. Of Individual 8ubJeota 
The arerape duration® for individual subjects 
shov that all subjeete oan perform the preeorlbed tasks 
in the two-beat unit-groups (troohee and lamb) with the 
hand, tongue. Jaw, and breathing muscles within the 1 
aeoond intervale. With a few exceptions, these tasks 
oan also be performed in the three-beat unit-groups 
(daotyl and anapaest) within the 1 neoond intervals. 
(see Tables vn, VIII, ix, and X ,) 
The combined durations of the movements of the 
tongue. Jaw, and breathing muscles of each subjeot 
in the trochee are less than those in which the syl¬ 
lable t& was substituted (Table VII). The differences 
ranged from .OS to .37 seconds. In the lamb unit-group 
there la one exception to this; the differences range 
from 0 to .31 seconds (Table VIII). In the dactyl unit- 
1 
group, there Is also one exception; the differences 
range from .01 to .23 seconds (Table IX). In the 
anapaest unit-group there le one exception; the dif- 
fsrenoes range from .01 to .22 aeoonda (Table X). 
The phrase durations for all subjects showed the 
same tendency for the combined average durations to 
be shorter than the phrase durations containing the 
syllable tu (Table XI). The phrase durations contain- 
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lng syllable* tus, rtu, and atru shoved more inorease 
with the younger subjects. The use of the meaningful 
words in the same rhythmic pattern also taxed the 
younger subjects more than the older ones (Table XI). 
To summarise the individual data? The individual 
averages further pointed to the evidence that the 
tongue, Jaw, and breathing musolea oan perform pre¬ 
scribed. tasks in unit-groups and phrases in a shorter 
time when performing separately than when utilised 
together in the production of the syllable tu. The 
individual subjects * durations containing the syllables 
.'lilP.j .?.&*.* were, generally speaking, lengthened 
ae the complexity increased. 
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V. DISCUSSION OP RESULTS 
D€af ohildren have difficulty In grouping, accent¬ 
ing, and phrasing syllables. Grouping, accentuation, 
<nd oliraslng arc the basic aspects of speeoh rhythm 
and play an Important role In the Intelligibility of 
speech. In the flow of noraal speeoh, consonants and 
vowels have no stereotyped durational, qualitative, or 
Intensity values. Syllables oarry rhythm of speeoh; 
they are accented or unaoeented, long or short, depend¬ 
ing upon the demands of the rhythmic groups of which 
they are a part (Stetson 12, pp. 2G7-20S). Consonants 
and vowels are, therefore, long or short, strong or 
weak, depending upon the strength and duration of the 
syllables In vhloh these elements appear. 
The results of this study showed that deaf chil¬ 
dren have no difficulty in grouping, accenting, and 
phrasing a series of movements of the Individual speeoh 
organs aetlng separately and entirely divoroed from 
speeoh. But spssoh Is produoed by the Integrated ac¬ 
tion of a number of Individual organs Including the 
tongue, the Jaw, and the breathing muscles working in 
unison. Deaf children apparently have difficulty In 
Integrating the several parts of the speeoh mechanism 
with the ooneequent slowing down of the entire speeoh 
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prooe... Breathing muscles which were capable of group. 
In*: nuffs of breath into rhjthmio units failed when 
syllables were substituted. The tongue and the Jaw 
vhieh tapped out unit-group and phrase rhythms smoothly 
rapidly vs»r*e si oved down when these same reoYementa 
were required to produce consonants and simple rowels. 
Why is it co difficult for deaf children to manage 
the tacks of accentuation and grouping when syllables 
and words are substituted for the movements of individ¬ 
ual speech organs? The production of rhythm does not 
depend upon hearing the sounds, because all the sub¬ 
jects tested in this study could perform prescribed 
rhythmic tasks with the tongue. Jaw, and breathing 
muscles without any sound Ptlmuli, Evan speech rhythm 
is not dependent upon hearing since subjects who have 
lost their hearing after hawing Acquired speech retain 
normal speech rhythm (Hudgins, 7 , Page UU). 
The habits that deaf children acquire in their 
early speech development probably interfere with the 
ability of the children to develop speech rhythm. At 
the beginning of speech development, deaf children are 
taught individual speech sounds. Syllables are broken 
up into separate consonants and vowels. These sounds 
are taught entirely apart from syllables or words. By 
reason of an lnelstenoe upon *aocuraoy of elements*. 
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eaoh 8°und 18 with the sene quantitative and 
qualitative value. Finally, when deaf children are 
required to combine those separate sounds to form 
syllable* or words, each sound retains its original 
ouantltatlve and qualitative value. This inflexibil¬ 
ity at to quantity and quality of elements prevents 
accentuation and phrasing, because accented syllables 
receive greater stress and greater duration than un¬ 
accented syllables. Consonants and vowels, therefore, 
which occur in accented and unaceented syllables must 
be long or short, strong or weak, as the rhythmic pat¬ 
tern demands. 
To illustrate, the addition of final a to tu, mak- 
lR£ another definite additional- consonant 
duration for the deaf children. When deaf children 
repeat tus in anapaest rhythm (-1 ), for instance, 
the unit group is given as * fuses, tusee, TUBBS". The 
addition of the final £ to each syllable increases con¬ 
siderably the durational value of the unit-group. For 
normal speakers, the repetition of tug in the same unit- 
group becomes *tu stu STUB*. The addition of the £ adds 
length only to the final syllable. When deaf children 
repeat stu in an anapaest unit-group, it often becomes 
"sssutu, sssutu, SSSUTU*. They are Inclined to separ¬ 
ate the compound oonsonant into its component parts and 
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to give •aoh part as a distinct consonant. Compound 
consonants are, normally, fusions of tvo or three con- 
sonant strokes which serve as a single consonant and 
requires little more time than single consonants, (see 
Stetson, 12, Pp. 119-121.) 
Special rhythm olaseew for deaf children attempt 
to set Into a rhythm oonsonants and vowels which have 
definite quantitative and qualitative values ns a re¬ 
sult of speeoh habits previously formed. The age group 
data of this study show that euoh attempts make a slight 
Improvement In the epeeeh of deaf children, elnoe the 
older of the eighteen subjects showed a greater ability 
In grouping, accenting, and phrasing syllables than 
the younger ones. But even the adult deaf subjects 
never reaeh the mastery in grouping, accenting, and 
phrasing of & to 10 year old normal children. (See 
Bertollo, 2, Page-3^.) 
VI. EUXKARX 
Thl« ntudy was devised for the purpose of making 
oosp&rleone of the relative facilities with vhloh deaf 
children perform tasks Involving the grouping, aooentu- 
r-loa, and phrasing of a series of movements with hand, 
tongue. Jaw, breathing ausoles, and finally with the 
speech mechanism as a unit. 
The pneuiBAtlo method of recording utilizing a 
kymograph was used. Suitable apparatus wna used to 
obtain the air pressure changes as the various members 
and the breathing muscles performed the prescribed 
tails. 
Three rhythmic-motor tests were devised. Test I 
compared the abilities of the deaf subjects to perform 
grouping, accentuation, and phrasing with the hand, 
tongue. Jaw, and breathing muscles. The syllable tu 
was substituted to compare those separate movements 
with the sane members Acting in unison to produoe & 
syllable. 
In Test II, the syllables tus. stu. and stru were 
substituted for the movements of the individual organs. 
Test III was a test of phrasing, using individual 
speech organs, syllables, and finally words. 
Results of Test I shoved that (1) the deaf subjects 
were able to move the hand to execute the prescribed 
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Vl3hJ* In all unit-groups with the greatest facility; 
the tongue, next; and the Jaw and the breathing mmoles 
with almost Identical facility. (2) The tongue, the 
jaw, and the breathing muscle a performing the prescribed 
tasks separately ©ouLd easily accomplish the task within 
the 1 second Intervale. (3) The substitution of the 
simple syllable tj^ In the same rhythmic unit-group 
caused an Increase In duration. (H) The combined aver¬ 
age durations for the movements of the tongue, Jaw, and 
breathing muscles were shorter In each unit-group than 
the durations containing the syllable tu. 
The results of Test II shoved that (1) the addi¬ 
tion of more consonants to the simple syllable tu 
caused greater length In unit-group durations in pro¬ 
portion to their complexity. 
The results of Test III shoved that (1) phrase 
durations were similar in results to unit-group dura¬ 
tions. The separate movements of the tongue. Jaw, 
and breathing muscles were performed faster in the 
prescribed phrase rhythm than when the syllable tu was 
substituted. (2} The addition of consonants increased 
the phrase durations containing tus. stu. and atru. 
(3) The use of the meaningful words, '"The stars are 
bright in the sky at night0, increased the phrase dura¬ 
tion still further. 
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The data of the experiment show that physiologi¬ 
cally there Is no reason why deaf children cannot pro¬ 
duce epeeoh with normal English forms of grouping, ac¬ 
centuation, and phrasing. Yet the 16 subjects used In 
this study showed a definite retardation when required 
to group syllables into single unit-groups and phrases. 
Hearing is an Important factor in learning rhythms, 
but de&f children learn to group, accent and phrase 
various types of movements. It is suggested that 
habits acquired during early speech development Inter¬ 
fere with the development of speech rhythm. 
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TABLE I 
AT«rag« Duratl°na in seoonds for Troohee 
Iamb Paotyl, and Anapaest Unit-Groups ' 
nJJ8l2? of Rand. Tongue, Jaw, and 
Breathing Muscles and Containing Syllable Tu 
For Entire Group of Subjeota. 1 
1 - 
No. K <fd Dif 
Hand 4-02 .44 
Tongue 44o 
.57 
.01 
.13 
3*3 
.01 
.15 Jaw 
.72 
.01 .01 
Breath. 
Muscles 312 .71 
- X 
C.R. No. M <fd Dif 
13. 
481 
.56 
300 
.01 
.63 
.07 
15. 
313 
.01 
.69 
.06 
1.00 
256 
.01 
.70 
.01 
At. of 
T, J, k 
Breath. 
Mueoles 1115 
.67 S69 
.67 
• .IS 
- 
Tu 343 .S5 316 
.83 
x • 
-X 
No. K <Td Dif. C.R. No. M <fd 
Hand 377 .87 372 .73 
.01 .08 8. 
262 Tongue 263 
.75 
.14 14. 
.78 
.01 
296 
m 
Jaw 278 .89 
.01 .06 6. 
.82 
Breath. 
Kusoles 295 .83 241 .82 
At. of 
T,J, k 
Breath. 
Kusoles 836 .82 
.13 
799 .81 
246 Tu 262 
.95 .97 
.16 
Dif. 
oi .05 
oi ,o4 
TABLE IX 
Aremg* Durations In Seconds for Troohee 
Imnb# Daetyl, and Anapaest Unit-Groups' 
Containing Syllables 
For Entire Group of Subjeots. 
1 - 
No. M <Td 
Itt 3^3 .*5 . 
.01 
TU£ 234 • 89 
.01 
sa 211 •90 
.01 
3t.ru 170 • 88 
Dlf. C.R. No. 
.04 4. 
316 
?44 
.01 1. 
186 
.02 2.00 
191 
- 1 
N <fd Dlf. C.R. 
• 83 
.86 
.01 • 03 3. 
• 89 
.86 
.01 •03 3.00 
.01 
.03 3.00 
Tu 
Tus 
St^ 
stru 
l_ 
No. N <*d Dlf 
262 •95 
204 
.02 
.07 
1.02 
.01 .02 
209 1.00 
.04 .02 
l4o l.o4 
C.H. No. M 
246 •97 
3.5 
193 1.04 2.00 
176 l.o4 
2. 
I56 •99 
Dlf. C.R. 
.01 .07 7.00 
.02 .05 2.5 
TABLE III 
AySr??e D^ratlon* In Seoonds of th® Phrase for 
Entire Group 0f Subjeot® Whan th® Tapping 
Movement® of the Several Bodily Members and th® 
/liable® Tu Tue^ stu, and stru are Substituted 
for theOrlglnal^Torda. 
-X-l-1.x 
No. H <Td Bif. C.R. 
Hand 143 3.21 
Tongue 
.02 .12 6. 
133 3.33 
.o4 
114 
.02 2. 
Jav 3.37 
Breath. 
.02 .07 3.5 
Huso. *9 3.30 
Arer. of 
T, J A 
Breath. 
Muscles 336 3.33 - - • 
Tu 
. 
.33 
77 3.66 
.1.1 _1 . 1 
No. M *d Dlf. C.R. 
Tu 77 3.66 
„ *°3 .46 15.3 
Tu® 65 4.12 
.06 .16 •36 
8tu 69 4.18 
.24 .61 
.39 
Stru 90 4.42 
.o4 . . ►Word® 92 4.46 
* Th® star® are bright in the sky at night. 
TABLE IV 
Average durations In Seconds for Troohee Iamb 
Dactyl and Anapaest Unit-Croups Using Movements 
of Hand, Tongue, Jaw, and Breathing Musoles and 
Containing Syllable Tu for Age Croups 
M 
Hand: 8-9 .4o .01 
10-11 .43 .01 
12-13 .49 .01 
14-15 .38 .01 
18# .52 .02 
Tongue: 
8-9 *6l .01 
10-11 .62 .01 
12-13 .56 .01 
14-15 .50 .01 
18# .49 .01 
Jaw: 8-9 
10-11 
12-13 
14-15 
18# 
.7^ .02 
.72 .01 
.70 .01 
.75 .02 
.71 .02 
56 .01 
•77 .03 
°3 .01 .71 .01 
50 .02 
.69 .01 
52 .01 .57 .01 
55 .01 .54 .01 
68 .02 
. -87 .03 
67 .01 .82 .01 
59 .01 .71 .01 
5g .02 .65 .10 
54 .01 
.67 .02 
69 .02 .92 .02 
J6 .02 .95 .01 63 .0? .76 .01 
66 .02 
.7? .02 
56 .02 .84 .01 
-1 
M <f« 
.03 
.01 
.01 
.01 
.71 .01 
.84 .01 
.73 .01 
•73 .02 
.78 .01 
.85 .02 
.90 .02 
.76 .02 
.81 .01 
.71 .02 
Breath. 
Muso.:8-9 .80 .02 
10-11 .68 .01 
12-13 .64 .02 
14-15 .65 .01 
18# .74 .02 
.85 .02 .96 
.75 .01 .54 
.66 .02 .80 
.58 .01 .76 
.69 .01 .74 
.02 1.04 .03 
.02 .87 .02 
.02 .76 .02 
.01 .75 .01 
.02 .74 .02 
At. of 
T, J, A 
Br. Huso.: 
a-9 .72 .74 
10-11 .67 •73 
ifcii :ij :8 
18# .65 .60 
8-9 .88 .02 
•77 10-11 .83 .01 .84 
12-13 .82 .02 .86 
14-15 .81 .01 .80 
18# .87 .01 
.71 
.92 
.91 
.91 .90 
.72 .74 
•73 • 7§ 
•75 .74 
01 l.OJ .02 1.06 .01 
01 
.91 .01 1.01 .02 
02 .81 .01 .90 .01 
01 .87 .01 .91 .01 
02 .84 .02 .84 .02 
TABLE V 
Arerago Durations In Saeonds for Troohee lamb 
Daotyl, and Anapaest Unit-Groups Containing ' 
Syllablea for Age Groups. 
* - - 1 1 • • --1 
H <fm H^a M <J* m S'b 
^9 
10-11 
.ss 
.S3 
.02 
.01 :K 
12-13 .82 .02 .86 
14.15 .SI .01 .SO 
IS# 
.87 .01 .71 
% .90 .02 .81 
10-11 .SS .02 .86 
12-13 .SS .02 .86 
14-15 • S6 .01 .84 
IS# .SO .01 .90 
Stu: 
a-9 
.91 .02 .90 
10-11 .87 .02 •85 
ftg 
.SS 
.92 
.02 
.02 
.93 
.81 
IS# 
.83 .02 .81 
.98 .01 .97 
10-11 .SS .02 .82 
12-13 • 86 .02 .81 
14-15 
.S3 .01 .81 is# 
.87 .02 .86 
.01 l.OJ .02 ;.o6 • 01 
.01 
.91 .01 1.01 .02 
.02 .81 .01 .90 .01 
.01 
.« 7 .01 .91 .01 
.02 .84 .02 .84 .02 
.02 1.16 .02 1.24 
.03 
.01 .98 .02 
.95 .02 
.02 1.03 .03 .98 .03 
.02 1.01 .02 I.06 .02 
.02 
.93 .oo4 .89 .01 
.01 1.19 .02 1.16 .03 
.02 
.92 .09 .91 .02 
.01 1.02 •°3 1.16 .02 
.02 1.01 .01 1.03 .02 
.02 
.91 .02 .92 .01 
.01 1.42 .01 1.38 .01 
.01 
.97 .04 .91 .05 
.02 .98 .02 1.01 •°3 
.01 l.o4 .02 .93 .01 
.01 .93 .01 .89 .02 
TABLE VI 
.. Durations In Seconds of the Phrase when 
-he apping M.ovenente of the Several Bodily Member** 
and the Syllables Tu, Tus, Stu. Stru AtT 
substituted for Original T7ordp,’Tor ^e~a?^ups. 
- 1 - A - - A - JL 
M 
Hands 
S-9 3.74 .05 
10-11 3.19 .07 12-13 
14-15 
3.10 
3.02 :3 
IS# 2.65 
.09 
Tongue: 
8-9 3.63 .10 
10-11 3.71 .06 
12-13 3.09 .05 
14-15 3.12 .09 
IS# 2.41 
.07 
Tut 
T-9 
10-11 
12-13 
14-15 
IS# 
m <rm 
3.59 .06 
3.57 .os 
3*7§ .os 
3.o6 .07 
3.25 .12 
S-9 
10-11 
12-13 
14-15 
IS# 
.06 
.12 
.11 
.10 
•o4 
Jaws 
S-9 
10-11 
l&l 
IS# 3.23 
stus 
np> 
10-11 
12-13 
14-15 
IS# 
.05 
.10 
.22 
.10 
.11 
Breath. 
Huso. 
S-9 3.SS aj 
10-11 5.17 .06 
12-13 
14-15 
3.0S 
3.07 
.os 
.14 
IS# 2.67 .05 
strut 
Hp? 5.70 .10 
10-11 4.50 .oS 
12-13 4.51 .16 
14-15 3.57 .10 
IS# 3.73 .07 
At. of 
T, J, A 
Br. Huso. 
S-9 
10-11 
12-13 
14-15 
IS# 
♦words: 
S-9 5.43 .16 
10-11 £.§7 .15 
12-13 4.61 .06 
14-15 3.60 .10 
IS# 3.50 .09 
♦The etare are bright in the shy at night. 
TABLE VII 
Average Durations in Seconds for Trochee 
Qroups Using Movements of Hand^ wT 
end BreetMng Mu.ole. and fionta'inlAg ' 
Syllables for Individual Subjects * 
Trochee 1 • 
M ♦Jack, D. 
Casteline. B, 
•Monahan, K. 
H 
• 53 
'M 
Age Group Ave. ,4o 
<fm 
10-11 
♦Desrosier, T. 
Cookbum, A. 
•Clark, H. 
Tings K. 
Casella, A. 
Age Group Ave* .43 
rm 
12-13 
Brtggs, J. M ♦Tuoksr, E. .46 
Doaingue, M. .50 
•Cuaiaings, S. .54 
Age Group Ave. .49 
dm 
14.15 
Berry, P. 
Hell, E. 
wing, H. 
Ovitt, E. 
.4? 
.42 
Age Group Ave. .38 
<fm 
IS# 
Blundell, C. 
Miller, v. 
:8 :g 
•67 .79 
.61 .74 
.01 .os 
.6S .72 
.01 .01 
:I? :fj 
.65 A 
.58 .69 
.56 .70 
.01 .01 
.5** 
.7“ :? 
:8 :8 
:« 
Age Group Ave. .52 
dm 
General Average .44 
Br. 
Ku. 
• 63 
•9 
.SO 
.02 
•50 .75 
.01 .02 
.50 .66 
.51 -77 
.49 .71 
.01 .02 
•57 .7? 
• 6S 
.01 
• 6S 
•I1 
•M 
.64 
.02 
• : 
• ^( 
•72 
.65 
.01 
.SI 
.69 
.74 
.02 
• 71 
Ave. 
t,j,a 
Br. 
Muse. 
•69 
.72 
•67 
.66 
.6; 
•67 
. 56 
.66 
•7g 
•63 
:8 
.62 
•53 
.63 
.66 
.66 
.65 
•67 
Tu 
•75 
•95 
•78 
• 66 
.02 
.97 
:{f 
.92 
• 83 
• 83 
.01 
• 92 
.66 
1.10 
.64 
.62 
.02 
•83 
.62 
.91 
.83 
.61 
.01 
.90 
.87 
:S 
.85 
■ us 
.66 
.66 
.92 
.90 
.02 
.78 
1.03 
.87 
.66 
.02 
:2 
1.14 
.79 
.66 
.02 
.97 
.95 
.78 
.97 
.86 
.01 
3tU 
.82 
:2 
.91 
.02 
1.05 
.93 
.78 
1.01 
.64 
.87 
.02 
.62 
dS 
.76 
.66 
.02 
.92 
.98 
.93 
.92 
.92 
.02 
.82 .8J 
.64 .66 
.60 
.01 
4 
.83 
.02 
.90 
stru 
.97 
.98 
.01 
.94 
.80 
.88 
.02 
.94 
.90 
Ts2 
.86 
.02 
.90 
.82 
.90 
.83 
.01 
.$3 
.89 
.87 
.02 
.68 
♦Classified as partially deaf (Group B) 
TABLE VIII 
Average Durations In Seoonds for Iamb Unit- 
Groups Using Movements of Hand, Tongue 
Jaw, and Breathing Muscles and Containing 
Syllables for Individual Subjects. S 
Iamb - 1 
Ave. 
2-9 ♦Jack, D. 
Castellne, B. 
♦Monahan, K. 
Age Group Ave. 
<Tm 
10-11 
♦Desrosier, T. 
Cockbura, A. ♦Clark, H. 
Ying, M. 
Canella, A. 
Age Group Ave. 
<fm 
12-13 
Briggs, J. 
♦Tucker, E. 
Doraingue. M. 
♦Cummings* S. 
Age Group Ave. 
14-15 
Berry, P. 
Holl, E. 
Wing. M. 
Ovitt, E. 
Age Group Ave. 
16# 
Blundell. C. 
Miller, V. 
Age Group Ave. 
<Hn 
General Average 
« Classified as 
H T 
.63 M 
.46 .64 
• 52 .67 
.56 ,6S 
.01 .02 
.71 
.52 
.60 
.4o 
.52 
.01 
:S 
.76 
.60 :8 
.66 .63 
:« 
.63 .67 
.01 .01 
:8 
.77 
• 59 
.50 .59 
.02 .01 
.56 
• 77 
.70 
.39 
.52 
.02 
:li 
J Br. 
Mu. 
Br. 
Muse. 
Tu. Tub Stu 3tru 
>54 .62 •54 • 66 .69 
.90 
> 61 
,66 
•97 
.60 
.61 
.72 
•95 
.65 
.66 
.92 
•97 
.99 
.97 
.69 .65 .74 .77 .61 .90 • 97 
,02 .02 
.01 .02 .01 .01 
•7° .74 .66 .64 .23 ■ 59 • 66 • 06 .90 .90 .92 .90 ■ 75 .64 .69 .60 .72 .76 ■ 75 .74 .69 .66 .90 .96 ■ 99 .70 .72 .69 
.99 .94 .62 
■ 76 
.75 .73 .64 • 66 .65 .62 
.02 .01 .01 .01 .02 .01 
.61 •7ft .7° .27 .91 .94 .90 
•3? •74 .60 .90 .62 .94 .23 
• 64 .76 • 79 .96 .99 1.01 
.71 M .52 .52 .71 — .69 
.63 .66 .63 .66 . 86 •93 .61 
.02 .02 .02 .02 .01 .02 
.96 
.55 .70 .64 .66 .66 
.62 
.77 .79 .61 .99 • 97 — 
• 52 .51 .52 .69 .77 .76 .62 
.49 .60 .49 .77 .27 .25 .62 
.66 • 5^ .61 • 60 .64 .61 .61 
.02 .01 .01 .02 .02 .01 
.46 .66 .56 .72 .61 .27 .94 
.67 .72 .65 .71 .23 .79 .66 
.56 .69 .60 .71 .90 .61 . 66 
.02 .01 .02 .02 .02 .01 
.69 .70 .67 .23 .66 .29 .66 
•55 .54 
.01 .01 
.56 .63 
partially deaf (Group B) 
TABLE IX 
Average Durations In Seoonds for Duotvi nni« 
°r°“P« U»lng HoTsaents of 
and Breathing r.uaolea and Containing Syllables 
for Individual Subjeots. 
Dactyl i . . 
Br. 
Ave. 
T,J,& 
5-9 
H T J Hu. 
—— V 
Huso. TU8 atu 8tru 
•Jaek, D. 
Casteline. B. 
•Monahan, X. 
1.11 
■£ 
.86 irB :8 1.23 .55 1.07 1.01 .67 .91 1.09 1.02 .99 1.15 1.13 1.11 1.24 l7l5 1742 
Age Croup Ave. 
<rm 
10-11 
.77 
.03 
.57 
.03 
.92 
.02 
.96 
.02 
.92 1.07 
.02 
1.16 
.02 
1.19 
.02 
1.42 
.01 
•Desrosler, T. •79 •90 .57 
.95 .91 1.00 1.09 Coekbum, A. 
•Clark, H. 
.63 
.70 
.59 
.50 
.95 
.96 
.93 
.75 
.90 
.54 
.94 
.67 
.55 
• 91 l7 .50 1.16 Ting, M. 
Casella, A. :S 773 1.15 1.01 1.14 .76 1.16 .54 1.11 
.67 
1.09 
.99 
1.02 
.94 759 
Age Group Ave. 
.71 .52 .96 .94 .91 .91 .96 .92 • 97 <Tm 
12-13 
• 01 .01 .01 .02 .01 .02 
.09 .04 
Briggs, J. .75 
.69 .50 .54 .54 .91 1.00 1.00 .96 
•Tucker, E. 
.63 .61 .51 .79 .7* •n 1.06 1.15 1.20 Domlngue, H. 
.72 .59 1.02 1.22 l.o4 1.16 1*53 1.49 
•Cummings, S. .'65 
.71 .76 .63 .70 .77 .64 .77 755 
Age Group Ave. 
.69 .71 .76 .50 .72 .51 I.03 1.02 .96 
<fm .01 .01 .01 .02 .01 
.03 .03 .02 14-15 
.73 .71 .96 .75 .51 .92 1.05 1.05 
Holl, E. 
Wing, K. 
Ovitt, E. 
.49 
>2 .64 
.69 
3 
• 77 
•Is 
.62 
.6? 
.70 
.93 1.19 1.06 
.35 .92 .95 
.91 1.07 i.H 
1.02 
l.ll 
Age Group Ave. 
.57 .65 .76 .76 .73 .67 1.01 1.01 1.04 <r® .01 .10 .02 .01 .01 .02 .01 .02 
15# 
.66 .76 Blundell, C. 
.73 .65 .71 .93 • 5S .93 .91 
Miller, V. 
.5* .52 .65 .50 .62 .53 1.04 .95 .97 
Age Group Ave. .54 .67 .64 .74 .75 .64 •93. .91 •93 (Tin .01 .02 .01 .02 .02 .oo4 .02 .01 
General Average 
.67 .75 .69 .63 .52 .95 1.02 1.00 1.04 
• Classified as partially deaf (Group B) 
table X 
Average Durations in Seoonds for Anaoaest Unit 
"JO** MoTW,«nt» of Hand, t5 J„lt* 
and Breathing Muscles and Containing Syllabise 
for Individual Subjeots. 
Anapaest - - 1 
8-9 
•Jack, D. .98 
Casteline, B. .67 
♦Monahan, K. #74 
Age Croup Ave. . 715 
<fm *03 
10-11 
♦Desrosier, T* .87 
Cookbum, A. .62 ♦Clark, H. .77 
Ting, M. .8$ 
Casella, A* .73 
Age Group Ave. .74 
6m .01 
12-13 
Briggs, J* .76 ♦Tucker, E. .58 
Doalngue, M. .79 
•Cummings, 3. .70 
Age Group Ave. .6 
<f m 
l4-i5 
Barry, P. .81 
Koll, E. .62 
wing, M. .80 
Orltt, E. .54 
Age Group Ave. .71 
<fm .01 
18 ’ 
Blundell, C. .73 
Miller, V. .72 
Age Group Ave. .71 
<r m .01 
General Average .73 
Ave. 
T,J,& 
Br. Br. 
J Mu. Muse. 2& 
.7* •92 .84 1.02 
Tut 3tu 
1I15 i*.2o 1I10 
.84 .85 l.o4 .91 
.03 .02 .03 
.94 .91 1.01 .95 
.87 .82 .81 .83 
.83 .82 .83 .83 
— .85 ^.05 *95 
.79 1.13 .75 .*9 
.93 
1.15 
I.06 
.01 
1.16 
.90 
l.oo 
1.13 
. 83 
1.13 
1.15 
1.32 
1.24 
.03 
1.07 
.90 
1.08 
.86 
1.15 
1.16 
.03 
.86 
.95 
1.13 
.82 
.84 
.01 
•75 
:? 
.70 
.90 
.02 
.92 
: P 
.72 
:8 :H 
.63 
.99 
.f* 
.76 
.02 
.87 
.88 
.69 
.73 
stru 
1^9 
1.38 
.01 
1.16 
.80 
87 .90 1.01 
. 95 .91 .91 02 .02 .02 .02 
.05 
77 .89 .95 1.00 1.07 1.03 
75 .68 .90 1.08 1.15 1.24 13 1.02 I.05 1.49 1.35 
62 .68 
.77 .85 .79 
76 •7^ .90 •98 1.16 1.01 
02 . 01 
.03 .02 .03 
80 
.77 1.09 — .95 
. m .89 1.02 1-31 1.25 
71 .71 • 93 .92 .95 .87 
.72 .71 .86 1.14 1.10 I.05 
•73 .81 .75 .76 . 91 1.06 1.03 .93 
.02 .01 .01 .01 .02 .02 .01 
.75 .85 .71 .84 .91 .88 .91 .85 
.83 .79 .80 .81 .78 .96 .97 .95 
.78 .71 .7^ .7* .84 .92 .89 
.01 .02 .02 .02 .01 .01 .02 
.78 .82 .32 .81 .97 l.o4 1.04 .99 
illy deaf (Group B) 
TABLE XI 
Average Durations In 3eoonds for Phrases; Using 
Movements of Hand. Tongue, Jaw, and Breathing 
Muscles, Containing Syllabi#*, and Using 
Meaningful Words for Individual Subjects 
H T 
• 1 
J 
• A • 
Br. 
Mu. 
3-9 
*D.J. 4.23 3.62 
B.C. 3.52 4.17 4.43 
•K.M. 3.97 3.31 3.25 
Age Or. 3.74 3.63 3.28 3.33 
Ave.tfm .03 .10 
.09 .19 
10-11 
•T.D. 3.20 
Ave. 
?,J,A 
Br. •• 
A.C. 
H.C. 
M.X. 
A. C. 
3.21 
2.99 
4.0J 
2.94 
Age Or. 3.19 
Ave.<fm .07 
12-13 
J.B. 3.2S 
•E.T. 3.23 
M.D, — 
•S.C. 3.23 
Age Or. 3.10 
Ave.<m .05 
14-15 
P.B. 3.21 
E.H. — 
M.V. 3.36 
E.O. 2.80 
Age Or. 3.0? 
Ave.<rm .06 
IS# 
C.B. 2.94 
Y.M. 2.63 
Age Or. 2.65 
Ave.<rm .09 
General 
Ave. 3*21 
* Classified 
♦•The stars 
I’U 
3^24 
3.09 
.05 
3.00 
L12 
L21 
3.5« 
2.32 
.1 
3.12 
.09 
2.34 
2.91 
2.41 
.07 
4.61 
3« 
.13 
2.91 
3TS1 
3.12 
3.23 
.10 
HZ 
3.23 
.07 
2.95 
3. OB 
.OB 
3.15 
4.42 
2.B7 
l:l| 
2.67 
.03 
3.33 3.37 3-3 
as partially deaf (Oroup B) 
are bright in the shy at night. 
huso. Tu Tua 3t& stru Words 
*»7o3 
3.3* 
3.93 
4.20 
3-93 IS 
4.47 
5.25 M2 a 
5.11 
3.62 4.60 
.08 
5-70 
.10 
m 
3.65 
3.35 
4.12 
3.46 
3.93 
4.25 
47o3 
4.71 
5.10 
5.20 
4.80 
4.48 
5:2? 
4.90 
5.01 
4.6o 
M5 
!:§ 
3.57 
5.O6 
5.52 
3.71 3.87 
.08 
4.6i 
.12 
4.47 
.10 
4.59 
.03 
4.87 
.18 
3.26 
3.10 
4.10 
3.50 
4.S2 
3.70 *s 
5.60 
3.87 
4.76 
4.81 
3.60 3.90 3.66 3.20 4.00 4.20 
3.14 3.78 
.08 
3-77 
.11 
4.20 
.22 
4.51 
.16 
4.61 
.06 
3.02 2.76 3.28 3.38 3.30 3.59 
4T03 
3.o4 fs 4.16 3.43 4.06 3.85 4.12 3.51 
3.14 3.06 
•07 5:S 3.45 .10 3.60 .10 
2.95 
2.83 
3-89 
2.60 
3. a 
3.23 
3.94 
2.75 
4.07 
3.62 IS 
2.77 3.28 
.12 
3.3p 
.04 
3.62 
.11 
3.73 
.07 
3.50 
.09 
3.33 3.66 4.12 4.18 4.42 4.46 

Approved by: 
Pete j^) l /*, m/ 

